Regulation of myosin light chain kinase expression by angiotensin II in hypertension.
Increased growth and contraction of vascular smooth muscle cells (VSMCs) are major abnormalities in many vascular disorders. To investigate the signaling pathways that mediate these processes, we studied the expression of smooth muscle myosin light chain kinase (smMLCK) in VSMCs. Primary cultured VSMCs isolated from normotensive Wistar-Kyoto (WKY) rats were treated with angiotensin II (Ang II). smMLCK expression was examined in the cells using western blot analysis. In vivo, a specific inhibitor of smMLCK or MAP kinase kinase (MEK) was delivered to spontaneously hypertensive rats (SHRs) using an osmotic pump, and their blood pressures were measured using tail-cuff sphygmomanometry. Expression of smMLCK protein is rapidly increased by Ang II, an important agonist responsible for increased vasoconstriction and vascular remodeling, in concert with increased myosin light chain phosphorylation. Inhibiting Ang II type 1 (AT1) receptor, Ras, or MEK blocked the Ang II-induced increase in smMLCK expression. In vivo, inhibiting MEK decreased smMLCK expression, blood pressure, and vascular thickening in SHRs. Moreover, inhibiting smMLCK activity decreased blood pressure and smooth muscle mass in arteries in SHRs. The regulation of smMLCK expression by Ang II via Ras signaling is important in the regulation of vascular remodeling and blood pressure. Targeting this pathway could be an effective strategy for developing novel therapeutics to treat hypertension.